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BACKGROUND OF THE INVENTION 
Field of the Invention 

This invention relates to a method for applying a substrate, such as a 
wafer to an assembly carrier, and to a device for accomplishing this method. 
Description of Related Art 

In the commercial production of semiconductor wafers, such as slices 
of silicon, GaAs and the like, a semiconductor wafer is subjected to different 
successive processes. An important step after applying various structures and layers 
on a front side, such as an active side or respectively the side on which the applied 
structures are located, is the attachment of a protective layer on the active side. This 
layer protects the upper side of the wafer and thus its sensitive surface during the 
subsequent treatment process, for example thinning the wafer by grinding or lapping. 
The thinning process takes place on the rear side of the wafer and significantly 
influences the residual thickness of the wafer. 

Because abrading occurs down to a thickness of approximately 50/im 
or less, achieving as flat as possible a surface of the wafer is very important. One 
parameter for this surface quality is the quality of the wafer substrate which is formed 
from the assembly carrier and the applied protective layer. Unevenness impairs the 
rear side of the wafer which is to be processed. Methods for improving the 
unevenness are known. 
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PCT International Publication WO 092479 describes a special mixture 
for mounting and disassembling a semiconductor wafer. German Patent Reference 
DE 43 32 488 discloses a foil attached as flat as possible by adhesive force. Also 
known are reversible adhesive layers. It has become apparent, that despite expensive 
preparation of the wafer substrate, there is an inherent disadvantage in the system. 
Through the introduction of a protective layer between the active side of the wafer 
and the assembly carrier, air pockets occur which cause unevenness on the rear side 
of the wafer. These air pockets can scarcely be eliminated by increasing the 
compressive force or distributing the local pressure locations. Repeating the pressing 
process several times also does not achieve the desired result. Moreover, the danger 
of breaking the wafer is increased in an uncontrolled manner by such manipulations. 
SUMMARY OF THE INVENTION 

One object of this invention is to provide a method and apparatus to 
connect the wafer to the protective layer without excessive process cost expenses and 
without any problems, with extensive exclusion of air bubbles. 

This object is achieved by the features described in this specification 
and in the claims. 

According to this invention, the wafer, generally a substrate, is with 
respect to the protective layer first arranged at a spacing and arched in a convex 
manner. Thereafter the wafer is brought into contact in a linear movement with the 
protective layer and/or the adhesive layer. Finally, the wafer is laid over the entire 
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area of the protective layer from the first contact point towards the edge of the wafer. 
This guarantees that, starting from a central point, a homogenous displacement 
movement occurs between the layers through transformation of the dome-shaped 
wafer into a flat surface. During this type of procedure, air bubbles rarely occur or 
are pressed outwards in a radial direction and eliminated. 

According to a further embodiment of this invention, the wafer is 
exposed to almost constant pressure as it is laid onto the protective layer. This 
ensures a largely constant, uniform and only small depth of penetration of the wafer 
into the protective layer. This is achieved during the linear approach movement of 
the pre-shaped wafer towards the protective layer by constantly monitoring the 
spacing between the two bodies. As soon as the dome-shaped contact point reaches 
the protective layer, the speed and the spatial shape of the wafer are correspondingly 
altered so that the surface area of the dome-shaped wafer extends two-dimensionally 
over the protective layer, without causing significant locally varying depths of 
penetration. 

According to further advantageous method steps, the formation of the 
convex arching of the wafer and the holding of the wafer by the carrying body and the 
detachment of the wafer from the same are achieved by controlling the pressure of the 
medium in the cavity between the wafer and the carrying body. Thus, the amount of 
the arching can be freely controlled chronologically and spatially in order to guarantee 
uniform deposition of the wafer on the protective layer. 
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This invention also relates to a device having a carrying body moveable 
relative to the assembly carrier and the portion of which facing the protective layer 
carries the wafer and has flow apertures for the medium. According to a further 
advantageous embodiment of this invention, this portion is preferably configured 
planar and the flow apertures are formed as centrally located ducts and circular 
grooves/ducts close to the edge. Here the ducts with their air supply lines arch the 
wafer by excess pressure and the grooves have extraction lines so that negative 
pressure keeps the wafer at its edges and deposits the same. 

A further embodiment of this invention provides this portion in a 
preferably shaped circular, when viewed from above. However, other shapes are also 
possible, for example an oval or a polygonal shape. 

The method makes it possible to provide the active side of the wafer 
with a protective layer and to minimize the possible inclusion of air bubbles. Thus 
in the following working step, the rear side of the wafer is not impaired by 
unevenness. With the method of this invention it is possible to optimize the reduction 
of the wafer thickness. 

Furthermore through a favorable initial position of the surface, possible 
damage, such as microcracks, can be reduced. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figs. 1-4 each show a partial cross-sectional diagrammatic view of a 
different step of the method according to this invention. 
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DESCRIPTION OF PREFERRED EMBODIMENTS 

Figures 1 to 4 show four steps of a chronological progression of the 
method for applying the active side of the wafer into the protective layer. The initial 
phase of the process is shown in Fig. 1 . The feed arm guides the carrying body in a 
linear movement to the assembly carrier, to which the prepared protective layer, such 
as a wax, is applied. The carrying body has on its lower portion at least one 
preferably central open duct which is supplied with excess pressure by a pressure 
medium, such as air or another fluid. Groove-shaped flow apertures, through which 
the medium is extracted, are attached in an arc on the periphery of the lower portion. 
This negative pressure in the initial phase holds and fixes the wafer at the edges of its 
rear side. As soon as sufficient retention force is achieved by suction, overpressure 
is actuated concentrically via the flow apertures. This overpressure causes the wafer 
to arch outwards but does not exceed the retention force through the effect of suction 
on the edge of the wafer. The wafer is thus changed in its spatial shape but is still 
fixed centrally. In this static state, the wafer is gradually moved towards the assembly 
carrier with the protective layer. 

Fig. 2 shows that the wafer has reached its destination, the protective 
layer. This phase is detected by a corresponding sensor analysis and the feeding 
speed is reduced so that the protruding portion of the arched wafer positively contacts 
the protective layer but no significant deformations arise from immersion. 
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Fig. 3 shows a correlation between recovery of the arched wafer and the 
remaining supply path and how it takes place. The excess pressure in the flow 
aperture is taken back, the wafer returns to its original shape and simultaneously, 
through further advance via the feed arm, a practically constant contact pressure 
between the active side of the wafer and the protective layer is provided. During a 
phase of reforming the wafer, the surface of the wafer unrolls uniformly from the 
central set-down point towards the edges and, as it thus spreads, systematically pushes 
air bubbles in front of it towards the edge. 

Fig. 4 shows the end phase of applying into the protective layer. The 
wafer is returned completely to its flat shape and rests in a protective layer parallel to 
the assembly carrier. The negative pressure in the flow apertures to hold the wafer 
is removed, the wafer detaches itself from the feed arm 2, which then travels back. 
The wafer could also be secured to the assembly carrier in an electrostatic manner. 
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